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  The countries under study are Austria, Belgium, Finland, France, Germany, Italy, Luxembourg, the Netherlands, Portugal and Spain. 
In addition to a comparison of selected summary statistics for a 50 common product sample, Dhyne et al. (2005) discuss empiri-
cal evidence from selected detailed country-specific studies.
2  Vermeulen et al. (2005) draw primarily on the findings of detailed country studies based on the analysis of individual producer 
prices. The countries under study are Belgium, Germany, Italy, Portugal and Spain.
  In their paper, Fabiani et al. (2005) summarize empirical evidence reported in country-specific studies based on firm surveys. The 











offered	in	retail	catalogues .	Borenstein	et	al .	(1997)	use	city-level	retail	and	wholesale	gasoline	prices .	
Dutta	et	al .	(000)	examine	the	extent	of	price	rigidity	using	store-level	scanner	data	for	a	small	selection	
of	food	products .	Ratfai	(003)	uses	a	selection	of	processed	meat	products	in	Hungary	in	a	monthly	panel	









etretailer .com) .	The	U .	S .	Census	Bureau	estimated	that	in	the	third	quarter	of	005	retail	e-commerce	sales	
accounted	for	 .3	percent	of	total	retail	sales,	up	from	less	than	1	percent	in	the	same	quarter	of	000 .	In	
the	third	quarter	of	005	estimated	e-commerce	sales	increased	by	6 .7	percent	from	the	same	quarter	of	
004,	whereas	total	retail	sales	increased	by	a	mere	8 .5	percent	in	the	same	period	(U .S .	Census	Bureau,	
005) .4	Forrester	Research	forecasts	double-digit	growth	rates	for	US	online	retail	sales	from	005	to	010	













  In 200, the sales of the US top 00 retail web sites accounted for .% of the total corporate sales of the retail chains, catalogue 
companies and manufacturers which own these sites. (www.internetretailer.com).
5  Note the fraction of online buyers in Internet users in the US was 6 percent (ages +, April 2005). Source: eMarketer.
6  Depending on the relative importance of online shopping for consumer expenditures with regard to specific product categories, 
the US Bureau of Labor Statistics (BLS) may proceed in collecting prices from the Internet. Whereas the fraction of price quotes 
collected from the Internet is still very small, the BLS closely monitors changes to the outlet structure relevant for consumer ex-
penditures in general and the role of online shopping in particular.10
high-frequency	data	on	prices	collected	from	the	Internet,	the	data	were	mostly	used	to	study	other	
aspects	of	pricing,	such	as	price	dispersion	(e .g .	Baye	et	al .,	00),	price	levels	(e .g .	Brynjolfsson	and	Smith,	




























2. Data, variables and methods
In	total,	more	than	5	million	price	quotes	were	collected	from	price	comparison	web	sites	in	France	(www .
kelkoo .fr),	Italy	(www .kelkoo .it),	Germany	(www .kelkoo .de),	the	UK	(www .kelkoo .co .uk)	and	the	US	(www .





  In particular, STP in Internet markets promises very low costs of changing prices as well as of printing and delivering new price 
tags (see Levy et al., 99 and Dutta et al., 999).
  Except for section ., we consider prices without shipping and handling costs because these were not quoted for all observa-
tions. Price flexibility can manifest itself in both the price and the non-price component of the product (shipping costs, delivery 
times etc.). Unfortunately, non-price elements are not always clearly defined by the sellers and can also depend on the location 



















Table 1: Sample size by country and by product category
DE FR IT UK US Total
Coffee makers 26 163 29 870 7 344 9 482 118 579 191 438
Digital cameras 162 962 47 902 92 910 105 278 536 629 945 681
DVD players 35 409 25 889 17 483 16 497 133 729 229 007
Fridges 149 391 206 310 24 844 174 632 264 970 820 147
Laptops 152 121 82 445 89 077 7 486 189 699 520 828
LCD TVs 35 845 38 957 37 880 60 254 231 929 404 865
Microwave ovens 27 241 75 711 6 191 54 818 30 148 194 109
Mini-systems 17 904 21 984 6 404 24 858 29 011 100 161
MP3 players 25 029 52 160 17 288 24 088 172 995 291 560
Scanners 67 815 38 181 29 371 7 484 251 594 394 445
Photo development 1 271 5 453 1 830 4 698 NA 13 252
Vacuum cleaners 31 717 62 918 4 840 32 095 533 578 665 148
Washing machines 66 613 168 845 21 410 207 855 38 000 502 723





















































according	to	the	HICP	ranged	from	4 .4	(Italy)	to	6 .6	(UK)	percent .	The	corresponding	shares	for	Germany	





9  Throughout the paper, price quotes listed by outlets of unknown shop type are not considered. Within section , outlets offering 
products primarily through TV or home shopping are considered a separate shop type. As this shop type is found in the data for 





































0 When computing the frequency of price change, in cases where, for a given shop and a given product, the price quote disap-
pears and re-appears after a period no longer than five days at an identical price, the trajectory is considered to continue. In 
theory, this might imply a measured frequency of price change slightly below the true frequency. However, the likelihood of 
prices to change twice within five days is very small, given the average frequency of price change. In addition, for all our computa-
tions (i.e. summary statistics and logit model) we require for each trajectory that the share of observations missing due to gaps 






3.  On the behaviour of Internet prices: stylized facts




i .e .	 .6	percent	of	price	quotes	change	on	an	average	day .	At	the	country	level,	the	highest	frequency	
of	price	change	is	obtained	for	Italy	(approximately	3 .8	percent),	while	the	UK	exhibits	the	lowest	daily	
frequency	of	price	change	( .1	percent) .	The	average	frequencies	of	price	change	in	France,	Germany	

























 Listing prices on the web, as such, does not have any impact on the costs of reviewing prices though.
2 For example, whereas in France and in the UK 2 percent of the price quotes relate to fridges, their share is only 0 percent in 
the US.
 Note that common CPI prices are collected at monthly frequencies. Implied durations obtained from daily frequencies of price 
change on one hand and from monthly frequencies of price change on the other hand may not be perfectly comparable.15
Figure 2: The daily frequency of price change (averages over product categories)
Figure	3	below	shows	that	at	the	product	category	level,	the	(across	countries)	average	frequency	of	price	
change	ranges	from	1 .3	(coffee	makers)	to	4 .3	percent	(laptops) .	Next	to	coffee	makers,	we	find	relatively	
low	frequencies	of	price	adjustment	for	microwave	ovens	(1 .5	percent),	mini-systems	(1 .5	percent),	vacuum	





















from	0 .7	(coffee	makers)	to	3 .1	percentage	points	(LCD	TV	sets) .	Similarly,	across	product	categories,	
































 However, in the context of this paper, the results apply only to a relatively narrow group of consumer products.
5 Whereas at the aggregate level this share applies to practically all of the ten euro area countries studies in Dhyne et al. (2005), 
the share of price reductions in total price changes varies substantially across product categories. On the one hand, the share of 
price reductions is substantially lower for service products (roughly 20 percent). On the other hand, a more detailed analysis of 
micro CPI prices may yield a substantially higher fraction of price reductions in total price changes for household appliances (see, 

















Figure 4: Frequency of price change per country and shop type 





6 The large discrepancy is due to a relatively large number of shops with zero frequency of price change that, at the same time, 
























 Note that the relative price categories refer to the product price without shipping and handling costs. To the extent that shipping 
and handling costs differ across shops (see also section .), shop rankings according to the total price (product price including 




























 As the average number of sellers per product differs substantially across countries, the definition of categories is based on the 
country-specific distributions of the number of sellers.0
by	considering	the	total	price .	Table	5	compares	the	frequency	of	price	change	for	a	subsample	of	observa-
tions	that	quote	both	the	product	price	and	the	shipping	and	handling	cost .

































































is	7 .1	(6 .6)	percent .	The	corresponding	average	increases	(decreases)	for	the	EA3	and	the	EU4	are	4 .5	(5 .5)	












on	average	10 .4	and	8 .6	percent,	respectively .	Genuine	web	stores	as	well	as	online	sellers	maintaining	a	
small	number	of	brick-and-mortar	shops,	on	the	contrary,	implement	rather	small	average	price	changes	
(4 .5	and	4 .6	percent,	respectively) .	The	average	price	change	for	retailers	is	6 .	percent .




9 See, for example, Dhyne et al. (2005). They report an average price increase (decrease) by .2 (0) percent.
20 Notice that this is not the case with common CPI data. Dhyne et al. (2005) report smaller frequencies of price change and smaller 











































Table 6: The frequency of price change: the impact of price change reversion












and	toasters	is	7 .1,	5	and	3 .9	percent,	respectively .	As	these	frequencies	are	expressed	in	monthly	terms,	
the	implied	median	durations	exceed	a	period	of	9	months .	These	compare	to	implied	median	durations	
2 Due to data limitations, in the following, a price change reversal is considered a price increase (price reduction) that is reverted 
by a subsequent equal size price reduction (increase), irrespective of the time elapsed. Obviously, this definition yields a lower 
bound of the true frequency of price change reversals.
22 For the purpose of this exercise, toasters are considered broadly comparable to coffee makers. The figures by Hoffmann and 
Kurz-Kim (2006) cited here refer to the frequency of price change obtained when considering matched models only. This is 







prices	rise/decline	on	average	by	roughly	8 .4/11 .7	percent	for	HiFi	system,	8 .9/10 .6	percent	for	TV	sets	and	
6 .9/10 .4	percent	for	toasters .	The	average	changes	in	Internet	prices	are	less	sizeable	(3 .8/6 .8,	3 .7/5 .7	and	
7 .1/8 .6	percent,	respectively) .	However,	one	has	to	bear	in	mind	that	the	frequency	of	price	change	is	much	
higher	on	the	Internet .	The	observation	that	price	reductions	are	larger	than	price	increases	is	in	line	with	
the	findings	of	CPI	studies .








stores	(1 .9,	1 .4	and	1 .9	months,	respectively)	than	on	the	Internet	(0 .7,	0 .6	and	0 .6	months,	respectively) .	
In	contrast,	washing	machines,	fridges	and	microwaves	exhibit	longer	implied	durations	on	the	Internet	









































































their	median	levels	( .0	and	5 .5	percent,	respectively) .	The	size	spread	relates	to	both	price	increases	and	
price	decreases .
2 More specifically, they report that most price adjustments occur after a stock-out. They find that the probability of a price change, 
conditional on the good not being on the shelf on the previous day, is one third.
25 Note that this distinction, in general, is ignored when studying individual CPI prices given the way unavailable products are 
treated by national statistical institutes.
26 Of course, one cannot exclude any bias in both figures as the in-stock information provided by the sellers may be a poor indicator 
of product availability. To the extent that online outlets tend to overestimate the availability of their products, the true frequency 
of price change for in-stock products would be higher than the measured frequency of price change thereby widening the gap 
between products in stock and out-of-stock products.8





































variable	indicating	whether	the	preceding	price	change	led	to	a	price	reduction .	pctpup	 it	(pctpdo	 it)	and	
mpupit	(mpdoit )	correspond	to	the	variables	pctpchg	 it	and	mpchg	 it	but	relate	only	to	price	increases	(price	
reductions) .













remainder	of	price	quotes	is	divided	into	“mid-low”	(i .e .	 ,	“mid-high”	(i .e .	 	,	
















ln(len i j,t–T )is	the	log	duration	of	a	price	spell	for	product	i	in	shop	j	at	price	level	p	 ijt 	since	its	beginning	in	
T .	Analyses	of	price	behaviour	at	the	micro	level	typically	suggest	a	downward	sloping	aggregate	hazard	
rate	(Dhyne	et	al,	005),	which	seem	to	be	at	odds	with	standard	theoretical	models	of	price	setting	
(e .g .	Calvo,	Taylor) .	Álvarez	et	al .	(005b)	show	that	unconditional	aggregate	decreasing	hazards	are	not	
2 The process used to calculate the merchant’s rating on www.bizrate.com is described at http://www.bizrate.com/content/rat-
ings_guide.html#0






















































































  Note that information on the shop rating is available for the US only.3
Table 8: Panel logit estimates of the likelihood of price change (odds ratios)
Note:	 The	table	lists	odds	ratios,	z-statistics	in	parentheses .	*/**/***	indicate	significance	at	the	























































































Table 9: Logit estimates for identical models (odds ratios)
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Appendix A
Table A1: Sensitivity analysis of estimates of model (1) for the EU4 countries (odds ratios)
Note:	 The	table	lists	odds	ratios,	*/**/***	indicate	significance	at	the	5/1/0 .1	percent	
level,	respectively .	ID	stands	for	country	interaction	variable	(i .e .	the	particular	
independent	variable	times	the	country	dummy) .	Results	for	EU4	relative	to	
Saturday/DVD	players/UK .	Product	category	fixed	effects	not	included .